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1
COMMON DC BUS POWER CT SYSTEM

BACKGROUND

This disclosure relates generally to diagnostic imaging
and, more particularly, to improved energy management for a
computed tomography (CT) system.

Typically, in computed tomography (CT) imaging sys-
tems, an x-ray source emits a fan or cone-shaped beam toward
a subject or object, such as a patient or a piece of luggage.
Hereinafter, the terms “subject” and “object” shall include
anything capable of being imaged. The beam, after being
attenuated by the subject, impinges upon an array of radiation
detectors. The intensity of the attenuated beam radiation
received at the detector array is typically dependent upon the
attenuation of the x-ray beam by the subject. Each detector
element of the detector array produces a separate electrical
signal indicative of the attenuated beam received by each
detector element. The electrical signals are transmitted to a
data processing system for analysis which ultimately pro-
duces an image.

Generally, the x-ray source and the detector array are
rotated about the gantry within an imaging plane and around
the subject. X-ray sources typically include x-ray tubes,
which emit the x-ray beam at a focal point. X-ray detectors
typically include a collimator for collimating x-ray beams
received at the detector, a scintillator for converting x-rays to
light energy adjacent the collimator, and photodiodes for
receiving the light energy from the adjacent scintillator and
producing electrical signals therefrom. Typically, each scin-
tillator of a scintillator array converts x-rays to light energy.
Each scintillator discharges light energy to a photodiode adja-
cent thereto. Each photodiode detects the light energy and
generates a corresponding electrical signal. The outputs of the
photodiodes are transmitted to the data processing system for
image reconstruction. Imaging data may be obtained using
x-rays that are generated at a single polychromatic energy.
However, some systems may obtain multi-energy images that
provide additional information for generating images.

When the gantry is rotated, it includes a significant amount
of rotational kinetic energy that is typically dissipated in a
device such as an electrical resistor. That is, the gantry is
braked and the rotational energy of the gantry is converted to
electrical energy and dissipated as heat in the electrical resis-
tor. In recent years, gantry speeds have increased to provide
improved temporal resolution in CT imaging. As such, the
amount of dissipated electrical energy that is lost when brak-
ing the gantry has increased substantially.

The amount of energy stored in a rotating body is generally
a function of its rotational velocity squared. Thus, as gantry
speeds have increased over the years from, for example, from
1 to 3 Hz, the amount of energy available and expended in
each braking event has significantly increased as well. In
addition the amount of rotating mass has increased over this
period. Power of the x-ray tube has increased (average and
peak power), detector coverage has increased, and the voltage
capability of the generator has increased, as examples. These
increases have resulted in larger x-ray tubes, detectors, gen-
erators, and heat exchangers, as examples. G-loading
increases as a function of gantry rotational velocity squared,
as well. Thus, the mass of support structure of the rotating
portion ofthe gantry itselfhas increased over time to maintain
acceptably small component deflections during gantry opera-
tion.

All ofthese trends toward larger components, faster gantry
speed, and increased mass of the rotating support structure
have led to an increased amount of energy to be dissipated
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during gantry braking events. As a result, the capability of the
dissipating resistor itself has increased in size, leading to
greater cost as well. Further, it is expected that gantry speeds
will only continue to increase to further improve temporal
resolution, to perhaps 5 Hz and faster.

As such, these trends in CT lead to an increasing amount of
rotational kinetic energy that is lost when the rotating system
is braked, and it is therefore increasingly desirable to recover
the energy for useful purposes. A gantry typically includes an
uninterruptible power supply (UPS) that provides 3-phase
power to a 3-phase transformer. Power is split out from the
transformer in various sub-circuits to provide powerto: a high
voltage generator via an AC-DC converter (to power the x-ray
tube with DC power); an axial drive and motor for rotating the
gantry with 3-phase power (typically 480 VAC 3-phase); and
to power other system electronics (typically 120 VAC
3-phase). In such systems, power flows generally only in one
direction, and energy recoverable from the CT gantry cannot
be used without additional hardware.

One known system for recovering CT rotational energy
includes additional AC/DC and DC/AC converters and an
additional battery. This known system therefore includes
additional hardware and control operation complexity to
enable recovery of the gantry energy, which leads to overall
system cost and design complexity.

Therefore, it would be desirable to have an overall cost
effective method and apparatus to improve energy manage-
ment in a CT system.

BRIEF DESCRIPTION

Embodiments are directed toward a method and apparatus
to improved energy management in a CT system.

According to one aspect, a CT system includes a gantry
having a rotatable base and having an opening for receiving
an object to be scanned, and an AC-to-DC converter cou-
pleable to a 3-phase AC facility power, and coupled through a
DC bus to a gantry motor to rotationally drive the rotatable
base using DC power from the AC-to-DC converter. Rota-
tional energy in the rotatable base is converted to DC electri-
cal energy in the gantry motor during gantry braking, and
provided to the DC bus.

According to another aspect, a method of manufacturing a
CT system includes electrically coupling a gantry motor to a
DC electrical bus, wherein the gantry motor is mechanically
coupled to a rotatable gantry of the CT system, electrically
coupling a DC output of an AC-to-DC converter to the DC bus
electrical bus, wherein an AC input to the AC-to-DC converter
is coupleable to a 3-phase AC facility power, wherein rota-
tional energy in the rotatable gantry is converted to DC elec-
trical energy in the gantry motor during gantry braking, and
provided to the DC bus.

According to yet another aspect, an imaging system elec-
trical circuit includes an electrical bus, a DC output of an
AC-10-DC converter coupled to the electrical bus, and a gan-
try motor electrically coupled to the electrical bus. An AC
input to the AC-to-DC converter is coupleable to a 3-phase
AC electrical source, and rotational energy in a gantry that is
mechanically coupled to the gantry motor is converted to DC
electrical energy in the gantry motor during gantry braking,
and provided to the electrical bus.

Various other features and advantages will be made appar-
ent from the following detailed description and the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a pictorial view of a CT imaging system that
incorporates disclosed embodiments.
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FIG. 2 is a block schematic diagram of the system illus-
trated in FIG. 1.

FIG. 3 is an imaging system electrical circuit that is incor-
porated into system 10 shown in FIGS. 1 and 2.

FIG. 4 is a pictorial view of a CT system for use with a
non-invasive package inspection system according to an
embodiment.

DETAILED DESCRIPTION

The operating environment of disclosed embodiments is
described with respect to a sixty-four-slice computed tomog-
raphy (CT) system. However, it will be appreciated by those
skilled in the art that embodiments are equally applicable for
use with other multi-slice configurations. Moreover, dis-
closed embodiments will be described with respect to the
detection and conversion of x-rays. However, one skilled in
the art will further appreciate that embodiments are equally
applicable for the detection and conversion of other high
frequency electromagnetic energy. Disclosed embodiments
will be described with respect to a “third generation” CT
scanner, but is equally applicable with other CT systems as
well as vascular and surgical C-arm systems and other x-ray
tomography systems.

Referring to FIGS. 1 and 2, a computed tomography (CT)
imaging system 10 is shown as including a gantry 12 repre-
sentative of a “third generation” CT scanner. Gantry 12 has an
x-ray source 14 that projects a beam of x-rays 16 toward a
detector assembly or collimator 18 on the opposite side of the
gantry 12. X-ray source 14 includes either a stationary target
or a rotating target. Detector assembly 18 is formed by a
plurality of detectors 20 data acquisition systems (DAS) 22,
and fans 23. The plurality of detectors 20 sense the projected
x-rays that pass through a medical patient 24, and DAS 22
converts the data to digital signals for subsequent processing.
Each detector 20 produces an analog electrical signal that
represents the intensity of an impinging x-ray beam and
hence the attenuated beam as it passes through patient 24.
During a scan to acquire x-ray projection data, gantry 12 and
the components mounted thereon rotate about a center of
rotation.

Rotation of gantry 12 and the operation of x-ray source 14
are governed by a control mechanism 26 of CT system 10.
Control mechanism 26 includes an x-ray controller 28 and
generator 30 that provides power and timing signals to x-ray
source 14 and a gantry motor controller 32 that controls the
rotational speed and position of gantry 12. An image recon-
structor 34 receives sampled and digitized x-ray data from
DAS 22 and performs high speed image reconstruction. The
reconstructed image is applied as an input to a computer 36
which stores the image in a mass storage device 38.

Computer 36 also receives commands and scanning
parameters from an operator via an operator console 40 that
has some form of operator interface, such as a keyboard,
mouse, voice activated controller, or any other suitable input
apparatus. An associated display 42 allows the operator to
observe the reconstructed image and other data from com-
puter 36. The operator supplied commands and parameters
are used by computer 36 to provide control signals and infor-
mation to DAS 22, x-ray controller 28, and gantry motor
controller 32. In addition, computer 36 operates a table motor
controller 44 which controls a motorized table 46 to position
patient 24 and gantry 12. Particularly, table 46 moves patients
24 through a gantry opening 48 in whole or in part. A coor-
dinate system 50 for detector assembly 18 defines a patient or
Z-axis 52 along which patient 24 is moved in and out of
opening 48, a gantry circumferential or X-axis 54 along
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which detector assembly 18 passes, and a Y-axis 56 that
passes along a direction from a focal spot of X-ray source 14
to detector assembly 18.

X-ray source 14, in accordance with present embodiments,
is configured to emit x-rays or x-ray beam 16 at one or more
energies. For example, x-ray source 14 may be configured to
switch between relatively low energy polychromatic emis-
sion spectra (e.g., at approximately 80 kVp) and relatively
high energy polychromatic emission spectra (e.g., at approxi-
mately 140 kVp). As will be appreciated, x-ray source 14 may
also be operated so as to emit x-rays at more than two different
energies. Similarly, x-ray source 14 may emit at polychro-
matic spectra localized around energy levels (i.e., kVp
ranges ) other than those listed herein (e.g., 100kVP, 120k VP,
etc.). Selection of the respective energy levels for emission
may be based, at least in part, on the anatomy being imaged.

In some embodiments X-ray controller 28 may be config-
ured to selectively activate x-ray source 14 such that tubes or
emitters at different locations within system 10 may be oper-
ated in synchrony with one another or independent of one
another. In certain embodiments discussed herein, the x-ray
controller 28 may be configured to provide fast-kVp switch-
ing of x-ray source 14 so as to rapidly switch source 14 to emit
X-rays at the respective polychromatic energy spectra in suc-
cession during an image acquisition session. For example, in
a dual-energy imaging context, x-ray controller 28 may oper-
ate x-ray source 14 so that x-ray source 14 alternately emits
x-rays at the two polychromatic energy spectra of interest,
such that adjacent projections are acquired at different ener-
gies (i.e., a first projection is acquired at high energy, the
second projection is acquired at low energy, the third projec-
tion is acquired at high energy, and so forth). In one such
implementation, fast-kVp switching operation performed by
x-ray controller 28 yields temporally registered projection
data. In some embodiments, other modes of data acquisition
and processing may be utilized. For example, a low pitch
helical mode, rotate-rotate axial mode, NxM mode (e.g., N
low-kVp views and M high-kVP views) may be utilized to
acquire dual-energy datasets.

Referring to FIG. 3, an imaging system electrical circuit
300 is illustrated that is incorporated into system 10 shown in
FIGS. 1 and 2. Circuit 300 includes a DC or electrical bus 302
coupled to a DC output 304 of an AC-t0-DC converter 306.
An axial drive and gantry motor 308 is electrically coupled to
the electrical bus. An AC input 310 to the AC-to-DC converter
is coupleable to a 3-phase AC electrical source 312. A gantry
314 (similar to gantry 12 of FIGS. 1 and 2) is mechanically
coupled to gantry motor 308 (similar to gantry motor control-
ler 32 of FIG. 2), and rotational energy in rotating gantry is
regeneratively converted to DC electrical energy in gantry
motor 308 during gantry braking, and the DC electrical
energy is provided to the electrical bus.

Circuit 300 includes a high-voltage generator 316 (similar
to generator 30 of FIG. 2) coupled to electrical bus 302.
High-voltage generator 316 is configured to provide power to
an x-ray tube 318 (similar to x-ray tube 14 of FIGS. 1 and 2).
Circuit 300 includes one or more components 320 coupled to
electrical bus 302, the one or more components 320 includ-
ing, as examples and consistent with FIGS. 1 and 2, a data
acquisition system (DAQ) 22, a detector cooling fan 23, and
a system control computer 36. The one or more components
320 are powered by the DC electrical energy converted from
the rotational energy in the rotatable base that is converted in
gantry motor 308, and passed to bus 302.

In an optional embodiment, circuit 300 includes an energy
storage device 322 coupled to bus 302, and in one example
energy storage device 322 is a lithium ion battery having a
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higher energy density and peak power capability than con-
ventional batteries. Further, energy storage device 322 is
coupled via a voltage stepping device to a buck-boost con-
verter 324 that is coupled between the energy storage device
322 and bus 302. Typically, a buck-boost converter such as
converter 324 operates as a DC stepper to step up the DC
voltage in one direction and step down the voltage in the other
direction. In this case, DC bus 302 includes a voltage suffi-
cient to power the generator 316, gantry motor 308, and other
electrical components 320. Buck-boost converter may there-
fore be appropriately used to step up and down, accordingly,
per the voltage on bus 302 and per the operating voltage of
energy storage 322.

In one embodiment, however, circuit 300 does not include
an energy storage unit, such as energy storage 322 (or con-
verter 324) coupled to bus 302. Thus, in the embodiment
without energy storage 322, system design and operation is
simpler and is a less expensive alternative. However, because
no energy is stored, then the regenerative energy from the
rotating gantry is provided directly to either high voltage
generator 316, other components 320, or is dissipated and
lost. Thus, whether circuit 300 includes optional energy stor-
age 322 may depend on a cost tradeoff for the additional
functionality of energy storage and additional system com-
plexity, versus the ability to recover cost to extent as lost
energy. Further, energy storage 322 can further provide addi-
tional power to the system during interruptions in power
supply, thus serving as an uninterruptible power supply
(UPS).

In operation, 3-phase AC facility power is provided from
source 312, and in one embodiment is 480 VAC at 150 KW.
The power is converted to DC power in converter 306 and
passed as DC output 304 as DC electrical power 326. DC
electrical power 326 is thereby provided to bus 302, through
which the power may be distributed the various system com-
ponents as described. DC power may pass 328 to high voltage
generator 316, or may pass 330 to other system electronics
320. DC power may also pass 332, 334 to gantry motor 308
and energy storage 322, respectively, but as illustrated 332,
334 power may pass in both directions based on the mode of
operation. That is, when powering gantry motor 308, power
may pass to motor 308 from bus 302, but when operating in
regenerative mode power may pass from motor 308 to bus
302. Similarly, power may pass 334 from bus 302 to storage
322, or power may pass from storage 322 to bus 302. In either
case, when power is passing from gantry 314 and/or storage
322, then energy is passed to either generator 316 or other
system electronics 320.

As such, circuit 300 illustrates a circuit in which power
may be provided as DC power from an AC 3-phase source, but
to save cost and reclaim energy that may otherwise be lost in
a conventional operation, energy from the rotating gantry
may be reclaimed and stored or consumed in other system
components. In one example, a gantry rotating at high speed
may contain approximately 150 kJ or energy which provides
12 kW of energy if dissipated within a 50 second period. Of
course it is contemplated that such energy output is not con-
stant, but generally an average over the period of time and as
one example to express the amount of possible energy sav-
ings. Circuit 300 therefore provides an ability to reclaim lost
energy while reducing or eliminating the need for a bulky and
costly resistive device that is typically provided in a system
for power dissipation.

Circuit 300 may be incorporated into CT system architec-
ture, such as system 10 illustrated in FIGS. 1 and 2. Thus, CT
system 10 includes a gantry 314 having a rotatable base and
having an opening for receiving an object to be scanned.
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AC-10-DC converter 306 is couplable to a 3-phase AC facility
power 312, and coupled through DC bus 302 to a gantry
motor 308 to rotationally drive the rotatable base using DC
power 326 from AC-to-DC converter 306. Rotational energy
in the rotatable base of gantry 314 is converted to DC elec-
trical energy in the gantry motor 308 during gantry braking,
and provided to DC bus 302.

Correspondingly, disclosed herein is a method of manufac-
turing a CT system that includes electrically coupling a gan-
try motor to a DC electrical bus. The gantry motor is mechani-
cally coupled to a rotatable gantry of the CT system. The
method includes electrically coupling a DC output of an
AC-1t0-DC converter to the DC bus electrical bus, wherein an
AC input to the AC-to-DC converter is coupleable to a
3-phase AC facility power. Rotational energy in the rotatable
gantry is converted to DC electrical energy in the gantry
motor during gantry braking, and provided to the DC bus.

Referring now to FIG. 6, there is shown a package/baggage
inspection system 1000 that can use the image acquisition and
reconstructions techniques according to embodiments dis-
closed and which includes a rotatable gantry 1002 having an
opening 1004 therein through which packages or pieces of
baggage may pass. The rotatable gantry 1002 houses one or
more X-ray energy sources 1006 as well as a detector assem-
bly 1008 having scintillator arrays comprised of scintillator
cells. A conveyor system 1010 is also provided and includes
a conveyor belt 1012 supported by structure 1014 to auto-
matically and continuously pass packages or baggage pieces
1016 through opening 1004 to be scanned. Objects 1016 are
passed through opening 1004 by conveyor belt 1012, imaging
data is then acquired, and the conveyor belt 1012 removes the
packages 1016 from opening 1004 in a controlled and con-
tinuous manner. As a result, postal inspectors, baggage han-
dlers, and other security personnel may non-invasively
inspect the contents of packages 1016 for explosives, knives,
guns, contraband, etc.

An implementation of system 10 and/or 1000 in an
example comprises a plurality of components such as one or
more of electronic components, hardware components, and/
or computer software components. A number of such com-
ponents can be combined or divided in an implementation of
the system 10 and/or 1000. An exemplary component of an
implementation of the system 10 and/or 1000 employs and/or
comprises a set and/or series of computer instructions written
in or implemented with any of a number of programming
languages, as will be appreciated by those skilled in the art.
An implementation of system 10 and/or 1000 in an example
comprises any (e.g., horizontal, oblique, or vertical) orienta-
tion, with the description and figures herein illustrating an
exemplary orientation of an implementation of the system 10
and/or 1000, for explanatory purposes.

An implementation of system 10 and/or system 1000 in an
example employs one or more computer readable signal bear-
ing media. A computer-readable signal-bearing medium in an
example stores software, firmware and/or assembly language
for performing one or more portions of one or more imple-
mentations. An example of a computer-readable signal-bear-
ing medium for an implementation of the system 10 and/or
the system 1000 comprises the recordable data storage
medium of the image reconstructor 34, and/or mass storage
device 38 of computer 36. A computer-readable signal-bear-
ing medium for an implementation of the system 10 and/or
the system 1000 in an example comprises one or more of a
magnetic, electrical, optical, biological, and/or atomic data
storage medium. For example, an implementation of the com-
puter-readable signal-bearing medium comprises floppy
disks, magnetic tapes, CD-ROMs, DVD-ROMs, hard disk
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drives, and/or electronic memory. In another example, an
implementation of the computer-readable signal-bearing
medium comprises a modulated carrier signal transmitted
over a network comprising or coupled with an implementa-
tion ofthe system 10 and/or the system 1000, for instance, one
or more of a telephone network, a local area network
(“LAN”), a wide area network (“WAN™), the Internet, and/or
a wireless network.

As such, CT system power architecture is improved by
powering components from a common DC bus. This allows
use of energy recovered from gantry deceleration without
additional hardware. Further, in the embodiment in which the
energy storage device is provided, the storage device can be
used as a low cost UPS. A common DC bus powers most or all
CT Subsystems. Facility power is rectified with an AC/DC
converter which may optionally contain an isolation trans-
former. The output on the converter is the common DC bus
that is connected to most or all sub-systems.

The axial drive motor, which drives the CT gantry rotation
is also powered from the common DC bus. When the gantry is
decelerated, the energy in the gantry is recovered by the axial
drive and is delivered to the DC bus where it can be used by
other system electronics connected to the DC bus. A battery or
other energy storage device can be connected to the DC bus
through a buck-boost converter which controls the power
flow into and out of the DC bus. The battery can be used for
peak power shaving or as a UPS. Energy is thereby recovered
from the gantry without additional conversion hardware.

According to one embodiment, a CT system includes a
gantry having a rotatable base and having an opening for
receiving an object to be scanned, and an AC-to-DC converter
coupleable to a 3-phase AC facility power, and coupled
through a DC bus to a gantry motor to rotationally drive the
rotatable base using DC power from the AC-to-DC converter.
Rotational energy in the rotatable base is converted to DC
electrical energy in the gantry motor during gantry braking,
and provided to the DC bus.

According to another embodiment, a method of manufac-
turing a CT system includes electrically coupling a gantry
motor to a DC electrical bus, wherein the gantry motor is
mechanically coupled to a rotatable gantry of the CT system,
electrically coupling a DC output of an AC-to-DC converter
to the DC bus electrical bus, wherein an AC input to the
AC-10-DC converter is coupleable to a 3-phase AC facility
power, wherein rotational energy in the rotatable gantry is
converted to DC electrical energy in the gantry motor during
gantry braking, and provided to the DC bus.

According to yet another embodiment, an imaging system
electrical circuit includes an electrical bus, a DC output of an
AC-10-DC converter coupled to the electrical bus, and a gan-
try motor electrically coupled to the electrical bus. An AC
input to the AC-to-DC converter is coupleable to a 3-phase
AC electrical source, and rotational energy in a gantry that is
mechanically coupled to the gantry motor is converted to DC
electrical energy in the gantry motor during gantry braking,
and provided to the electrical bus.

When introducing elements of various embodiments, the
articles “a,” “an,” “the,” and “said” are intended to mean that
there are one or more of the elements. The terms “compris-
ing,” “including,” and “having” are intended to be inclusive
and mean that there may be additional elements other than the
listed elements. Furthermore, any numerical examples in the
following discussion are intended to be non-limiting, and thus
additional numerical values, ranges, and percentages are
within the scope of the disclosed embodiments.

While the preceding discussion is generally providedin the
context of medical imaging, it should be appreciated that the
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present techniques are not limited to such medical contexts.
The provision of examples and explanations in such a medical
context is to facilitate explanation by providing instances of
implementations and applications. The disclosed approaches
may also be utilized in other contexts, such as the non-de-
structive inspection of manufactured parts or goods (i.e.,
quality control or quality review applications), and/or the
non-invasive inspection of packages, boxes, luggage, and so
forth (i.e., security or screening applications).

While the disclosed subject matter has been described in
detail in connection with only a limited number of embodi-
ments, it should be readily understood that the disclosure is
not limited to such disclosed embodiments. Rather, that dis-
closed can be modified to incorporate any number of varia-
tions, alterations, substitutions or equivalent arrangements
not heretofore described, but which are commensurate with
the spirit and scope of the disclosure. Furthermore, while
single energy and dual-energy techniques are discussed
above, that disclosed encompasses approaches with more
than two energies. Additionally, while various embodiments
have been described, it is to be understood that disclosed
aspects may include only some of the described embodi-
ments. Accordingly, that disclosed is not to be seen as limited
by the foregoing description, but is only limited by the scope
of'the appended claims.

What is claimed is:

1. A CT system comprising:

a gantry having a rotatable base and having an opening for

receiving an object to be scanned;

an AC-t0-DC converter coupleable to a 3-phase AC facility

power, and coupled through a DC bus to a gantry motor
to rotationally drive the rotatable base using DC power
from the AC-to-DC converter, wherein rotational energy
in the rotatable base is converted to DC electrical energy
in the gantry motor during gantry braking, and provided
to the DC bus; and

an energy storage system coupled to the DC bus, wherein

the energy storage system is configured to provide
power, via the DC bus, to an additional component of the
CT system.

2. The CT system of claim 1, wherein the energy storage
system comprises an energy storage device coupled to the DC
bus.

3. The CT system of claim 2, wherein the energy storage
device is a lithium ion battery.

4. The CT system of claim 1, wherein the energy storage
system comprises a buck-boost converter coupled between
the energy storage device and the DC bus.

5. The CT system of claim 1, further comprising:

an x-ray tube attached to the gantry; and

a high-voltage generator coupled to the DC bus, the high-

voltage generator configured to provide power to the
x-ray tube.

6. The CT system of claim 1, wherein the additional com-
ponent comprises at least one of a data acquisition system
(DAQ), a detector cooling fan, and a system control computer,
wherein the one or more components are powered by the DC
electrical energy converted from the rotational energy in the
rotatable base.

7. A method of manufacturing a CT system, comprising:

electrically coupling a gantry motor to a DC electrical bus,

wherein the gantry motor is mechanically coupled to a
rotatable gantry of the CT system;

electrically coupling a DC output of an AC-to-DC con-

verter to the DC bus electrical bus, wherein an AC input
to the AC-to-DC converter is coupleable to a 3-phase AC
facility power, wherein rotational energy in the rotatable
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gantry is converted to DC electrical energy in the gantry
motor during gantry braking, and provided to the DC
bus; and

electrically coupling an energy storage system to the DC

bus, wherein the energy storage system is configured to
provide power, via the DC bus, to an additional compo-
nent of the CT system.

8. The method of claim 7, wherein electrically coupling the
energy storage system comprises electrically coupling a bat-
tery storage device to the DC bus.

9. The method of claim 8, wherein coupling the battery
storage device comprises coupling a lithium ion battery.

10. The method of claim 8, wherein electrically coupling
the energy storage system comprises electrically coupling the
battery storage device to the DC bus via a buck-boost con-
verter that is coupled therebetween.

11. The method of claim 7, further comprising:

attaching an x-ray tube to the rotatable gantry; and

electrically coupling a high-voltage generator to the DC

bus and to a DC electrical input of the x-ray tube.

12. The method of claim 7, wherein the additional compo-
nent comprises at least one of a data acquisition system
(DAQ), a detector cooling fan, and a system control computer,
wherein the additional components are powered by the DC
electrical energy converted from the rotational energy in the
rotatable base.

13. An imaging system electrical circuit, comprising:

an electrical bus;

a DC output of an AC-to-DC converter coupled to the

electrical bus;

a gantry motor electrically coupled to the electrical bus;

wherein:

an AC input to the AC-t0-DC converter is coupleable to
a 3-phase AC electrical source; and
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rotational energy in a gantry that is mechanically
coupled to the gantry motor is converted to DC elec-
trical energy in the gantry motor during gantry brak-
ing, and provided to the electrical bus; and

an energy storage system coupled to the electrical bus,

wherein the energy storage system is configured to pro-
vide power, via the DC bus, to an additional component
of the CT system.

14. The circuit of claim 13, wherein the energy storage
system comprises an energy storage device coupled to the
electrical bus.

15. The circuit of claim 14, wherein the energy storage
device is a lithium ion battery.

16. The circuit of claim 14, wherein the energy storage
system comprises a buck-boost converter coupled between
the energy storage device and the electrical bus.

17. The circuit of claim 13, further comprising a high-
voltage generator is coupled to the electrical bus, wherein the
high-voltage generator is configured to provide power to an
x-ray tube.

18. The circuit of claim 13, wherein the additional compo-
nent comprises at least one of a data acquisition system
(DAQ), a detector cooling fan, and a system control computer,
wherein the one or more components are powered by the DC
electrical energy converted from the rotational energy in the
rotatable base.

19. The CT system of claim 1, wherein the DC bus is
configured to pass power to the gantry motor or the energy
storage system depending on a mode of operation.

20. The circuit of claim 13, wherein the DC bus is config-
ured to pass power to the gantry motor or the energy storage
system depending on a mode of operation.
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